Complex I is the first and largest enzyme in the respiratory chain located in the inner mitochondrial membrane and in the membrane of many bacteria [1] . In the process of oxidizing NADH, Complex I translocates 4 protons across the membrane. This is followed by additional proton translocation by complexes III and IV. The resulting membrane potential powers ATP production by the F-ATPase. The minimal bacterial complex I contains 14 different subunits that are conserved throughout species. Eukaryotic complex I contains more than 26 additional (accessory) subunits. Complex I is L-shaped with a membrane arm and a peripheral arm that contains the NADH binding site and reaches into the mitochondrial matrix. The membrane arm contains 7 conserved subunits, ND1-ND4,ND4L-ND6. ND2, ND4 and ND5 having sequence homology to certain antiporters [2] and are the putative subunits for active proton translocation [3] . Here we have analyzed the structure of a subcomplex of Y. lipolytica complex I, created by the deletion of the accessory subunit NB8M located in the membrane arm with a molecular mass of 11kDa. This resulted in the assembly of a subcomplex of molecular mass of approximately 680 kDa lacking the central subunits ND4, and ND5 [4].This complex showed reduced (30%) electron transfer activity and the stoichiometry of proton pumping was reduced by half.
Complex I is the first and largest enzyme in the respiratory chain located in the inner mitochondrial membrane and in the membrane of many bacteria [1] . In the process of oxidizing NADH, Complex I translocates 4 protons across the membrane. This is followed by additional proton translocation by complexes III and IV. The resulting membrane potential powers ATP production by the F-ATPase. The minimal bacterial complex I contains 14 different subunits that are conserved throughout species. Eukaryotic complex I contains more than 26 additional (accessory) subunits. Complex I is L-shaped with a membrane arm and a peripheral arm that contains the NADH binding site and reaches into the mitochondrial matrix. The membrane arm contains 7 conserved subunits, ND1-ND4,ND4L-ND6. ND2, ND4 and ND5 having sequence homology to certain antiporters [2] and are the putative subunits for active proton translocation [3] . Here we have analyzed the structure of a subcomplex of Y. lipolytica complex I, created by the deletion of the accessory subunit NB8M located in the membrane arm with a molecular mass of 11kDa. This resulted in the assembly of a subcomplex of molecular mass of approximately 680 kDa lacking the central subunits ND4, and ND5 [4] .This complex showed reduced (30%) electron transfer activity and the stoichiometry of proton pumping was reduced by half.
The 3D structure was determined by single particle reconstruction from electron micrographs using the Random Conical reconstruction Technique (RCT) [5] . The sample was prepared on carbon coated grids, deep stain embedded [6, 7] in NanoW (Nanoprobes, Yaphank, NY). Tilt pairs were recorded at a nominal magnification of 67 KX with a 55° tilt angle. 68 tilt pairs were digitized with a final calibrated pixel size of 3.14. The microscope transfer function was corrected for defocus and astigmatism in both 0°-and tilt-images as described in [8] . The 0° images were first centered and then aligned by iterations of multireference alignments and classifications, using correspondence analysis and classification as the last step. All rotation/translation alignments were carried out using the simultaneous translation/rotation alignments based on Radon transforms [9] . 3D reconstructions were calculated from the 10 final classes. (Fig.2) . The differences between the 10 reconstructions were mainly differences in preferred orientation, which showed that the sample was homogeneous and allowed us to merge all 10 classes into a single reconstruction. The final reconstruction from 10586 images has a resolution of 23 Å determined by Fourier Shell Correlation with a cutoff of 0.3 [10] .
A comparison with our earlier 3D structure of the complete complex I [11] and recent Xraycrystallographic results [12, 13] show that the subcomplex is missing the distal portion of the membrane arm. This study confirms the location of ND4 and ND5 as being located in the 
